Summary &mdash; Criteria allowing non-destructive determination of leaf rank throughout the season are presented. In the beginning, the first leaf and later on, the fifth leaf can be directly identified by length of lamina and height of collar (above soil level). When fig 2) . Si un doute existe quant à l'identification du n&oelig;ud 5, confirmation peut être obtenue à partir de l'observation des longueurs t n des entren&oelig;uds aériens de la base. Les cinq entren&oelig;uds successifs situés au-dessus de n5 ont en effet des longueurs (t n ) dont les rapports r n = t n / t n-1 présentent une séquence typique. On a respectivement r n = 2,5 + , 2 -, 1,5 -, 1 pour les valeurs sucessives de n, (tableau III, fig 2) . Cela signifie que le second entren&oelig;ud au-dessus du n&oelig;ud 5 est plus de 2.5 fois plus long que le précédent, que le troisième est un peu moins du double (1,5 à 2 fois) du second, etc... Cette observation n'est valable que quand la longueur de ces entren&oelig;uds s'est stabilisée, c'est-à-dire après le stade 12-13 feuilles déployées. L'identification du n&oelig;ud 5 peut également se faire de façon destructive en fin de saison (après la floraison) en déterrant la plante, coupant les racines adventives et dégageant la partie souterraine de la tige (fig 3) . Celle-ci se présente sous la forme d'une pyramide circulaire inversée. Le n&oelig;ud 5 est celui qui se trouve à 2,5 cm-3 cm de sa pointe, tandis que n4 se trouve à environ 1,5 cm (tableau IV, fig 3) . L'observation de la base des racines adventives peut également apporter des informations, mais le diagnostic est moins sûr, vu la grande variabilité. Le premier n&oelig;ud avec plus de quatre racines, et avec de grosses racines (diamètre &ge; 4-5 mm) est n4 (tableau V), mais ce n'est pas général. L'utilisation de plusieurs de ces critères à la fois permet une identification quasi sans erreur du numéro d'ordre des feuilles (tableau VI). modélisation / phyllochrone / intren&oelig;uds / racines adventives / échelle phénologique INTRODUCTION 
INTRODUCTION
The number of leaves (foliar stage) is an important characteristic to define developmental stages in maize before silking. Phenological scales refer to either the number of leaves with their tip visible (Anonymous, 1981 a,b;  Gay, 1985) * Correspondence and reprints or more commonly to the number of fully expanded leaves (collar or ligule visible; Hanway, 1963 , 1966 , Schütte and Meier, 1981 Groot et al, 1986; Sibma, 1987;  Ledent, 1988) . In some cases (Delhaye, 1985) the reference is not so narrowly defined, the number of leaves referring apparently to leaves displaying an important fraction of their full length. The relatively close relationship between rate of leaf emergence and accumulated temperature (Tollenaar et al, 1979; Kiniri and Ritchie, 1981; Bonhomme, 1984) makes foliar stage a key parameter in maize growth models (Stapper and Arkin, 1980; Jones and Kiniri 1986) .
Foliar stages are related to major developmental events such as end of juvenile phase and independence from the seed (Kiniry et al, 1983a,b;  Barloy, 1984) or male inflorescence initiation (Gay and Menetrier, 1978; Tollenaar and Hunter, 1983; Gay, 1984 fig 2) . The values vary from 5.5 to 1 but after rounding off, values of 2 + , 2 -, 1.5 -, 1 (respectively) are found for r n with n varying from 7 to 10 (respectively). This means that the second internode above soil level (t 7 ) is more than twice (2 + or 2.5 + times) as long as the first one (t 6 ); in some cases this may be as high as 5 times; the third internode (t 8 ) is less than twice (2 -) as long as the second (t 7 ) etc and above node 9, lengths of fully elongated internodes vary little from 1 internode to the next (2 -means generally between 1.5 and 2, 1.5 -between 1.5 and 1.3, and 1 smaller then 1.3).
Thus, ratios r n can be estimated visually and used as a criterion to identify node 5: the 5 aerial internodes above node 5 must present the pattern 2.5 + (or 2 + ), 2 -, 1.5 -, 1 for r n (n=7-10).
The ratio r 6 measured on harvested plants (uprooted) (Hanway, 1966 . Nodes underground develop whorls of adventicious roots of the same nature as those visible on aerial nodes (Picard et al, 1985 (fig 3) .
The underground pyramid has a full length (height) of 2.5-3 cm. The distance between tip of pyramid and node 5 is 2.5-3 cm, whereas the distance between tip and node 4 is about 1.5 cm (fig 3 and table IV) . In exp 7 observations (1 month after silking) of the position of node 5 and 4 relative to the shoot tip gave respectively (in cm) 2.6 ± 0.35 and 1.4 ± 0.11 for Lixis (n = 18) (or 2.6±0.26 and 1.5 ± 0.16 for Gracia (n = 19)).
These dimensions can be used as criterion to discriminate between node 5 and 4. Note that node position was determined by the position of an imaginary line passing through the middle of each zone of attachment of adventicious roots.
Internode t 5 (just below node 5) is the first internode (starting from stem base ie from tip of pyramid) with a length clearly higher than the diameters of the roots of corresponding node (n 5 ). Node 4 and lower nodes as well as corresponding root whorls appear stacked on each other as observed by Picard et al, 1985 whereas between node 4 and 5 a smooth stem surface devoid of adventicious roots can be clearly observed in many cases.
Observation of underground adventicious roots (destructive) As observed by Picard et al, 1985) there is a relationship between foliar stage and appearence of new whorls of adventicious roots (crown roots). In trial 3 (Fig 3) (Varlet-Granger et al, 1987; Jordan et al, 1988) , although they are comparable to those presented by Picard et al (1985) . In 1989 a warmer and dryer year than normal, the number of roots tented to be higher (exp 6, table V) in node 4 and to a lesser extent in node 5 (no observations were made on lower nodes).
In exp 7, also, observations were only made on node 4 and 5. The number of roots for those 2 nodes respectively was: 7.2 ± 1.80 and 11.4 ± 2.36 (Dea, n = 16), 9.0 ± 1.32 and 11.0 ± 1.47 (Gracia, n = 10), 8.0 ± 1.28 and 10.3 ± 1.64 (Lixis, n = 18); roots at node 6 on the contrary generally did not develop (exp 6 and 7). (Ledent, 1984) .
